A method of isolating viable chondrocytes with proliferative capacity from cryopreserved human articular cartilage.
This study aimed to optimise methods of cryopreserving human articular cartilage (AC) tissue for the isolation of late chondrocytes. Human AC specimens from osteoarthritis patients who had undergone total knee replacement were used to optimise the chondrocyte isolation process and the choice of cryoprotective agent (CPA). For AC tissue cryopreservation, intact cored cartilage discs (5 mm diameter) and diced cartilage (0.2-1 mm cubes) from the same sized discs were step cooled and stored in liquid nitrogen for up to 48 h before chondrocyte isolation and in vitro assay of cell viability and proliferative potential. The results showed that 10 % dimethyl sulphoxide in 90 % foetal bovine serum was a successful CPA for chondrocyte cryopreservation. Compared with intact cored discs, dicing of AC tissue into 0.2-1 mm cubes significantly increased the viability and proliferative capacity of surviving chondrocytes after cryopreservation. In situ cross-section imaging using focused ion beam microscopy revealed that dicing of cored AC discs into small cubes reduced the cryo-damage to cartilage tissue matrix. In conclusion, modification of appropriate factors, such as the size of the tissue, cryoprotective agent, and isolation protocol, can allow successful isolation of viable chondrocytes with high proliferative capacity from cryopreserved human articular cartilage tissue. Further studies are required to determine whether these cells may retain cartilage differentiation capacity and provide sufficient chondrocytes for use as implants in clinical applications.